WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




per 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification ^ 
. A61M5/32 



Al 



(11) Interaational Publication Number: WO 93/02728 

(43) International Publication Date: 18 February 1993 (18.02.93) 



(21) International Application Number: PCT/US91/05613 

(22) International Filing Date: 7 August 1991 (07.08.91) 

(71) Applicant: HABLEY MEDICAL TECHNOLOGY COR- 

PORATION [US/US]; 22982 Alcalde, Laguna Hills, CA 
92653 (US). 

(72) Inventors: SMEDLEY, William, H. ; 33285 Blance Drive, 

Lake Elsinore, CA 92330 (US). HABER, Terry, M. ; 
25011 Castlewood, Lake Forest, CA 92630 (US). FOS- 
TER, Clark, B. ; 23631 Wakefield Court, Laguna Niquel. 
CA 92677 (US). 

(74) Agent: HANN, James, F/; Townsend and Townsend, One 
Market Plaza, 2000 Steuart Tower, San Francisco, CA 
94105 (US). 



(81) Designated States: AU. BR, CA, JP. KR, SU, European 
patent (AT, BE, CH, DE. DK, ES. FR, GB, GR. IT. LU. 
NL, SE). 



Published 

Witk international search report. 
With amended claims. 



(54)Titie: SAFETY SYRINGE ASSEMBLY FOR PRE-FILLED MEDICATION CARTRIDGES 
(57) Abstract 

A self-packaging safety syringe set (2) uses a unitary molded set of enclo- 
sure units (8, 104) sized for housing conventional cartridge-needle units (12) there- 
in. The set of enclosure units are connected to one another by frangible connec- 
tions (64, 66, 130, 138). The cartridge-needle unit has a hollow barrel (14) with a 
needle assembly (24) mounted to one end and a piston (16) mounted therein. Each 
enclosure unit includes a body section (38, 106), a stem section (44, 108) frangibly 
connected to one end of the boby section, and an end cap (52, 110) connected to 
the other end of the body secdon. The frangible connection (48, 118) is broken to 
remove the stem section to expose the needle (26) for use. The removed stem sec- 
tion is used to drive the piston within the barrel. After use, the barrel is pulled back 
through the body section so that the needle is completely housed within the body 5 
section. 
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SAFETY SYRINGE ASSEMBLY FOR PRE-FILLED MEDICATION CARTRIDGES 

5 

BACaKGROUND OP THE INVENTION 
Many medications are provided in fixed dosage 
cartridge-needle units. Cartridge-needle units include a glass 

10 barrel to which a needle assembly is mounted at one end. The 
barrel is filled with a medicine. The medicine is held within 
the barrel by a piston at one end and, typically, a rubber 
diaphragm at the needle end. The needle assembly is typically 
mounted to a necked down region of the barrel by a h\ib. The 

15 inner end of the needle is mounted within the hub to a position 
just opposite the rvibber diaphragm. To activate the 
cartridge-needle unit, the barrel and needle assembly are 
pushed towards one another so that the inner end of the needle 
punctures the diaphragm to allow the medicine within the barrel 

20 to flow through the needle. 

Cartridge-needle units are commonly used with a 
reusable holder. Holders have a body within which the 
cartridge-needle unit is placed. The holder includes a stem or 
plunger which is mounted, typically threaded, to the piston. 

25 The sheath covering the needle is removed and the injection is 
given. After use, the plunger is uncoupled from the piston and 
the used cartridge-needle unit is removed from the body and 
disposed of. 

While the use of cartridge-needle units has many 
30 advantages, there are drawbacks as well. Several 

cartridge-needle units are generally packaged in a tamper 
resistant container. Often the container will use a metal 
shield at the plunger ends of the barrels to keep unscrupulous 
individuals from surreptitiously gaining access to the contents 
35 of the unit. The special packaging used is relatively costly 
and increases the actual cost of each cartridge-needle unit. 
Further, the present systems are not well suited for preventing 
inadvertent needle sticks, a serious health concern. 
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SDHMARY OF THE INVENTION 
The present invention is directed to an. enclosure 
iinit specially adapted for use with conventional 
5 cartridge-needle units to create a low-cost disposable safety 
syringe. Several of the enclosure units can be molded as a set 
which act as the packaging for the cartridge-needle units. The 
. syringes can be separated for use at frangible attachment 
points connecting the enclosure units. 
10 The cartridge-needle tinit is of the type having a 

hollow barrel with a needle assembly mounted to one end and a 
. piston mounted within the hollow barrel. The enclosure unit 
includes a body section sized to house the barrel, a stem 
section at one end of the barrel sized to house the needle 
15 assembly, and an end section or cap at the other end of. the 
body section. The enclosure unit is preferably a one-piece 
molded item with the end cap connected to the body section by 
hinge. The stem section is frangibly attached to the body 
section so that it can be removed to expose the needle for use. 
20 The tip of the removed stem section is connected to the piston 
to move the piston within the barrel during use. 

After use, the barrel of the cartridge-needle unit is 
pulled back through the body section so that the needle is 
completely housed within the body section. The body section 
25 includes one or more radially inwardly extending spring 

fingers, or like structure, near the plunger end of the body 
section. The spring fingers engage the hub of the needle 
assembly and keep the needle assembly from being withdrawn from 
the body section. This permits a safe disposal of a used 
30 syringe. 

The enclosure is preferably molded as a set of 
enclosxire units connected to one another by frangible 
connections. A set of conventional cartridge-needle units can 
thus be placed within each of the enclosure units in the set 
35 for storage, shipping and distribution to the end user. The 
syringe set needs no special packaging, thus substantially 
reducing cost. 
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One of the primary advantages of the invention is 
that it eliminates the need for separate, and costly, safety 
packaging for cartridge-needle units. The enclosure units not 
only provide safety packaging but also eliminate the need for 
5 cartridge-needle unit holders when dispensing the medication. 
In addition, the enclosure unit is adapted to permit the needle 
to be withdrawn into the body section of the enclosure unit for 
safe disposal after use. These advantages are all achieved at 
relatively low cost through the use of eiaiclosure units made of 
10 one, or preferably at most two, molded parts vithout requiring 
any substantial modification of conventional cartridge-needle 
units. 

The invention can be carried out using an enclosure 
unit in which the internal diameter along at least one-third of 

15 the length of the body section from its needle end is a 
constant diameter. This eliminates any shoulder or other 
inward projection which would prevent tks cartridge-needle unit 
from passing through the opening at the needle end once the 
stem section has been removed. To accoaraodate this, the 

20 plunger end of the body section is secured to the barrel of the 
cartridge-needle unit, such as with a friction fit or using an 
adhesive. To permit conventional cartridge-*needle units to be 
activated, the plunger end of the body section is connected to 
the remainder of the body section by, preferably, a pair of 

25 relatively thin, flexible teathers; this permits the plunger 

end to be pushed toward the remainder of the body section, thus 
driving the barrel towards the needle assembly prior to 
removing the stem section. After the injection is given, the 
plunger end is twisted causing the teathers to break. This 

30 permits the user to pull the barrel from the body section until 
the spring fingers engage the annular recess adjacent the rear 
shoulder of the hub, thus halting movement as with the 
embodiment described above. 

The invention is intended for use with conventional 

35 cartridge-needle units, which are made to be sterile. 
Therefore, the enclosure unit need not be sterile, thus 
reducing cost. 
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Other features and advemtages of the invention will 
appear from the following description in which the preferred 
embodiments have been set forth in detail in conjunction with 
the accompanying drawings. 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 
PIG. 1 is a front view showing an enclosure unit set 
and an associated set of cartridge-needle units prior to 
insertion of the' cartridge-needle units into the hollow 
10 interiors of the enclosure units; 

FIG. 2 is a side view of an' enclosure unit of FIG. 1 
illustrating the hinged connection of the end section of the 
enclosure unit to the body section of the enclosure unit; 

FIG. 3 is a perspective view of a syringe set of 
15 FIG. 1 after assembly with the end sections of the enclosure 
units covering the plunger ends of the barrels of the 
cartridge-needle units and illustrating breaking the frangible 
connections between two adjacent syringes; 

FIG. 4 is a cross-sectional view taken along line 4-4 
20 of FIG. 3, showing the flexible centering tabs which 
accommodate different size barrels; 

FIG. 5 is a front view of the safety syringe of 
FIG. 2, illustrating various components of the cartridge-needle 
unit in dashed lines and with a portion of the stem section of 
25 the enclosure unit broken away to show internal detail; 

FIG. 5A is an enlarged view showing the frangible 
connection between the stem and body sections of the enclosure 

unit of FIG. 5; 

FIG. 6 illustrates the safety syringe of FIG, 5 with 
30 the stem and end sections removed from the body section and 
illustrating the activation of the cartridge-needle unit by 
pushing the plunger end of the barrel into the body section; 

FIG. 7 illustrates mounting the tip of the stem 
section to the threaded mounting post of the plunger. 
35 FIG. 8 illustrates the safety syringe of FIG. 7 after 

the sheath has been removed and the injection has been given; 

FIG. 9 illustrates the withdrawal of the barrel from 
the body section until the rear shoulder of the hub engages the 
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inwardly extending spring finger adjacent the plunger end of 
the body section, the spring finger located so that the entire 
needle is within the body section at this position; 

FIG. 10 illustrates the disengagement of the barrel 
5 of the cartridge-needle unit irom the hub of the needle 
assembly for disposal; 

FIG. 11 is a fronts partial cross-sectional view of 
an alternative embodiment of the safety syringe of FIG. 3; and 

FIG. 12 is a right side view of the safety syringe of 

10 FIG. 11. 

DESCRIPTION OF THE PREFERRED* EMBODIMENT 
FIG. 3 illustrates a set 2 of safety syringes 4. 
Set 2, as suggested in FIG. 1, is made up of a set 6 of 

15 enclosure units 8 and a set 10 of cartridge-needle units 12. 

Gartridge-needle units 12 are preferably generally conventional 
in construction. One such cartridge-^needle unit is made by 
Winthrop Brean of New York, New York under the 
trademark CARPUJECT. Each tinit 12 includes a glass barrel 14 

20 having a piston 16 at a plunger end 18 and a necked down 

portion 20 at a needle end 22. A needle assembly 24 is mounted 
to necked down portion 20 of barrel 14. Needle assembly 24 
includes a needle 26, see FIG. 8> mounted to an extension 28 of 
a needle mount 30. Needle mount 30 includes a ribbed 

25 coupler 32 and a hub 34. Needle assembly 24 is mounted to 

necked down portion 20 by needle mount 30 at htib 34. Needle 26 
is covered by a removable sheath 36. 

Enclosure unit 8 includes a hollow body section 38 
having a plxonger end 40 and a needle end 42. Unit 8 also 

30 includes a stem section 44 extending from a necked down 
portion 46 of body section 38 at needle end 42. Stem 
section 44 is also hollow and is sized to enclose sheath 36 
covering needle 26. Body section 38 and stem section 44 are a 
one-piece molding connected at frangible connections 48 

35 adjacent a flange iso ^t.±he :base of st em section 44 and necked 
down portion 46 at the end of body section 38. 

Enclosure unit 8 also .includes an end isection or 
cap^52. In the preferred embodiment of set 6 of endlosure 
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units 8, enclosure units 8, including body section 38, stem 
section 44 and cap 52, is a one-piece molded item. Caps 52 are 
coimected to flanges 54 at plunger ends 40 of body sections 38 
by hinges 56. Since the entire barrel 14 does not fit within 
5 body section 38, but a portion extends past the plunger end 40, 
pivotal end section 52 has a open side 58 to permit end 
section 52 to be pivoted over plunger end 18 of barrel 14. 
After doing so, a flange 60 of end section 52 is secured to 
flange 54 at plunger end 40, such as by ultrasonic welding 

10 techniques. 

Set 2 of safety syringes 4 are thus provided with 
their own safety packaging in the form of set 6 of enclosure 
units 8. Specialized and costly packaging for units 12 is not 
needed. Tampering is discouraged since any tampering would be 

15 evident by the resulting breaking of frangible connections in 
the bond between flanges 52, 56. Further, the ends 62 of end 
sections 52 are relatively thick plastic to substantially 
prevent unauthorized access to pistons while cap 52 is in the 
closed or sealed position of FIG. 3. 

20 Enclosure units 8 axe connected to one another at 

frangible connections 64,66. To use a safety syringe 4, the 
safety syringe is removed from the remaining safety syringes by 
severing frangible connections 64,66 as illustrated by 
arrows 68,70 in FIG. 3. 

25 FIG. 5 is a front view of the safety syringe 4 of 

FIG. 3. The various components of cartridge-needle xinit 12 are 
shown in dashed lines to illustrate their relative positions 
within enclosure 8. 

FIG. 6 illustrates safety syringe 4 of FIG. 5 with 

30 stem section 44 removed through the breaking of frangible 

connections 48 illustrated in FIG. 5A. Also, FIG. 6 suggests 
the axial movement of barrel 14 in the direction of arrow 72 
thus activating cartridge-needle unit 12. This movement is 
suggested by the change in the size of the annular recess 74 

35 formed at the rear shoulder 76 of hvib 34 and necked down 

portion 20 of barrel 14 at needle end 22. (Compare FIGS. 5 and 
6.) Hxib 34 of needle assembly 24 is prevented from moving in 
the direction of arrow 72 by the engagement of a front shoulder 
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75 of hub 34 with a shoulder 77 of body section 38 adjacent 
necked down portion 46. With the particular cartridge-needle 
unit 12 used in this embodiment, such movement permits the base 
end, not shown, of needle 26 to puncture a diaphragm, not 
5 shown, carried by an end cap 78, shown in FIG. 10, mounted to 
necked down portion 20. Doing so permits the contents of . 
barrel 14 to flow through needle 26 when piston 16 is forced 
through barrel 14. To do so, the threaded tip 80 of stem 
section 44 is mounted to a threaded mounting post 81 extending 

10 from piston 16 as suggested in FIG. 7. Stem section 44 with 
its flange 50 acts as a stem or plunger for delivery of the 
contents of barrel 14 through needle 26, 

FIG. 8 illustrates stem section 44 fully within 
barrel 14 with the contents of barrel 14 fully delivered. 

15 Though the spent syringe could be disposed of as is, it may be 
dangerous to do so with needle 26 exposed. To place needle 26 
in its safe position, the user needle grasps the plunger end 18 
of barrel 14 and pulls in the direction of arrow 82. When 
barrel 14 reaches the position of FIG. 9, an inwardly biased 

20 spring finger 84, formed as part of body section 38, pivots 
inwardly as suggested by arrow 86 to enter annular recess 74 
and engage rear shoulder 76 of hxib 34. This prevents the 
further withdrawal of needle assembly 24 (minus sheath 36) from 
body section 38. The syringe unit in the safe position of 

25. FIG. 9 can be disposed as is. With the particular 

cartridge-needle unit 12 of the preferred embodiment, further 
movement of barrel 14 in the direction or arrow 88, see FIG. 
10, causes the disengagement of end cap 78 from within hub 34 
so that the used syringe can be disposed of as two components, 

30 but in a safe manner. 

FIG. 4 illustrates the provision of three resilient 
centering tabs SO extending from the inner surface 92 of body 
section 38 adjacent spring finger 84. Centering tabs 90 center 
barrel 14 and also keep cartridge-needle unit 12 from slipping 

35 out plunger end 40 of body section 38 when end section 52 is 
removed. Centering tabs 90 likewise engage hub 34 when the 
needle is in the safe position of FIGS. 9 and 10 to keep the 



wo 93/02728 



PCr/US91/05613 



8 

needle from inadvertently moving back through the open needle 
- end 42 of body section 38. 

FIGS. 11 and 12 show an alternative embodiment of the 
safety syringe 4. Syringe 102 uses cartridge-needle unit 12. 
5 Safety syfinge 102 includes an enclosure unit 104 having a body 
. . section 106, a stem section 108 and an end section or cap 110. 
Enclosure unit 104 is similar to enclosure unit 8 but with the 
distinctions described below. With the embodiment of FIG. 1, 
necked down portion 46 is a part of body section 38. With the 
10 embodiment of FIG. 11, an intermediate diameter portion 112 is 
. a part of stem section 108. A flange 114 is at the base of 
stem section 108 and is between intermediate diameter 
portion 112 and the needle end 116 of body section 106. The 
connection between stem section 108 and body section 106 is 
15 through frangible connections 118 . Once stem section 108 is 
removed, typically by twisting relative to body section 106, 
the inner diameter of body section 106 from its needle end 116 
rearwardly, that is, towards end section 110, is a constant 
diameter for at least one-third of the length of body 

20 section 106. 

To keep cartridge-needle unit 12 from falling out of 
open needle end 116 once stem section 108 has been removed, 
plunger end 120 of body section 106 is secured to plunger 
end 18 of barrel 14. This can be by frictional engagement, by 

25 use of an adhesive, or similar means. The plunger end 120 of 
body section 106 is secured to the remainder 122 of body 
section 106 by a pair of flexible teathers 124. Teathers 124 
are flexible enough to permit plunger end 120 to be driven 
towards remainder 122 when it is desired to activate 

30 cartridge-needle unit 12. Once this is done, stem section 108 
is removed and end section 110 is pivoted about hinge 123 in 
the direction of arrow 125, thus breaking the heat seal at 126. 
This provides access to piston 16 so that the threaded tip 128 
of stem section 108 .can be secured to the threaded mounting 

35 post 82 of piston 16 to deliver the contents of barrel 14. 

To pull needle 26 back into body section 106, the 
user grasps radially extending ears 130 extending from plunger 
end 120 and twists to sever the frangible connections at 



wo 93/02728 



PCT/US91/05613 



9 

teathers 124. Barrel 14 is then pulled back through body 
section 106 until rear shoulder 76 contacts first spring 
fingers 132. Continued pulling of plunger end 120 causes 
barrel 14 to be separated from hub 34 as in FIG. 10. A second 
5 pair of spring fingers 134 engage the front shoulder 75 of 
hub 34 to substantially prevent the inadvertent movement of 
needle 26 back through open needle end 116. The tapered shape 
of front shoulder 75 allows the insertion of cartridge-needle 
unit 12 into body section 106 but supplies sufficient retarding 

10 force to keep the needle within body section 106 after use. 

As with end section 52, end section 110 has a thick 
end 132, typically 2.5 mm thick. Making enclosure units 8, 104 
of a suitable plastic, such as polypropylene or polyethylene, 
provides the necessary resilience and strength at a reasonable 

15 price. Enclosure unit 104 is preferably provided as a set of 
enclosure units with the frangible connections through ears 130 
and frangible connecting pieces 138. Cartridge-needle units 12 
are preferably of the type in which axial movement is 
undertaken to activate the unit; however, cartridge-needle 

20 units which do not need such activation may be used as well. 
In such cases, teathers 124 could be replaced by simple 
frangible connections. Although it is desired that 
conventional cartridge-needle xxnits 12 be used, some small 
modifications may be desirable. For example, the diameter of 

25 all or most of sheath 36 may be reduced to permit an increase 
in the wall thickness of stem section 44 used as the plunger 
stem. Other modifications and variations can be made to the 
disclosed embodiments without departing from the subject of the 
invention as defined in the following claims. 



30 
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WffftT TS CIAIHED IS; 

1, A safety syringe comprising: 

a cartridge-needle unit of the type including a 
5 hollow barrel, having a plunger end and a needle end, a piston 
Bounted within the barrel, and a needle assembly, including a 
needle, mounted to the needle end; and 

a hollow enclosure unit sized for housing the 
cartridge-needle unit therein, the enclosure unit comprising: 
3^0 a body section housing the barrel, the body 

section having a plunger end and a needle end; 

a stem section attached to the body section and 
housing the needle assembly; 

an end section attached to the body section to 
15 cover the plunger end of the barrel assembly; 

the stem section being separable from the body 
section and the end section being at least partially 
separable from the body section; and 

the stem section configured to drive the piston 
20 along the barrel after the end section has been at least 

partially separated from the body section to expose the 
plunger end of the barrel asseiobly. 

2 . The syringe of claim 1 wherein the needle 
25 assembly includes a hub having a radially extending rear 

shoulder facing the plunger end of the barrel, said rear 
shoulder and needle end of the barrel defining an annular 
recess therebetween. 

3Q 3. The syringe of claim 2 further comprising means 

for engaging said rear shoulder to prevent further movement of 
the cartridge-needle unit from the needle end towards the 
plunger end when the cartridge needle unit is at a safe 
position partially withdrawn from the plunger end of the body 

35 section with the needle fully within the body section. 

4. The syringe of claim 2 wherein the body section 
includes an inwardly extending spring finger configured to 
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engage the rear shoulder when the cartridge-needle unit is at a 
safe position partially withdrawn from the plunger end of the 
body section, said spring finger positioned to engage said rear 
shoulder after the needle is fully within the body section to 
restrict, removal of the needle assembly from the plunger end of 
the body section to. help prevent inadvertent needle sticks. 

S. The syringe of claiia 2 wherein the hub has a 
front shoulder facing away from the rear shoulder. 



6. The syringe of claim 5 wherein the body section 
includes an inwardly extending spring finger configured to 
engage the rear shoulder when the cartridge-needle unit is at a 
safe position partially withdrawn from the plunger end of the 
15 body section, said spring finger positioned to engage said rear 
shoulder after the needle is fully within the body section to 
restrict removal of the needle assembly from the plunger end of 
the body section to help prevent inadvertent needle sticks. 

20 ?• The syringe of claim 6 wherein the body section 

includes a second inwardly extending spring finger configured 
to engage the front shoulder when the cartridge needle unit is 
in the safe position to restrict movement of the needle 
assembly back through the needle end of the body section to 

25 help prevent inadvertent needle sticks. 

8. A set of the syringes. of claims 1, 2, 3, 4, 6 or 
7, including frangible connections coupling adjacent ones of 
said enclosure units to one another. 

30 

9. A hollow enclosure unit sized for housing a 
cartridge-needle unit therein, the cartridge-needle unit of the 
type including a hollow barrel, having a plunger end and a 
needle end, a piston mounted within the barrel, and a needle 

35 assembly, including a needle, mounted to the needle end, the 
enclosure unit comprising: 

a body section sized for housing the barrel, the body 
section having a plunger end and a needle end; 
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a stem section attached to the needle and of the body 
section and sized for housing the needle assembly; 

an end section attached to the body section and sized 
for covering the plunger end of the barrel assembly; 
5 the stem section being separable from the body 

section and the end section being at least partially separable 
from the body section; and 

the stem section configured to drive the piston along 
the barrel after the end section has been at least partially 
10 separated from the body section to expose the plxinger end of 
the barrel assembly. 

10. The unit of claim 9 wherein the body and stem 
sections of the enclosure unit are molded as a single piece. 

15 

11. The unit of claim 10 wherein the end section is 
molded as a single piece with the body section/ the end and 
body sections being connected by a hinge connection. 

20 12. The unit of claim 10 wherein the stem section is 

frangibly connected to the body section. 

13. The unit of claim 12 wherein the body section 
has a constant diameter over at least one-third of its length 

25 as measured from its needle end. 

14. The xinit of claim 13 wherein a portion of the 
plunger end of the body section is secured to the barrel to 
prevent the cartridge-needle unit from passing through the 

30 needle end of the body section after the stem section has been 
removed from the body section. 

15. The unit of claim 14 wherein said portion of the 
plunger end of the body section is frangibly connected to the 

35 remainder of the body section to permit the cartridge-needle 
unit to be at least partially withdrawn from said remainder of 
the body section through the plunger end so to position the 
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needle assembly at a safe position with the needle entirely 
within the body section. 

16. The vmit of claim 15 further comprising means 
5 for securing the needle assembly at said safe position. 

17. The unit of claim 14 wherein said portion of the 
plunger end of the body section is secured to the remainder of 
the body section by flexible teathers which permits said 

10 portion of the pl\inger end of the body section to move axial ly 
relative to said remainder of the body section to permit the 
barrel to be moved axially towards the needle assembly. 

18. The unit of claim 16 wherein said portion of the 
15 plunger end of the body section is secured to the remainder of 

the body section by flexible teathers which permits said 
portion of the plunger end of the body section to move axially 
relative to said remainder of the body section to permit the 
barrel to be moved axially towards the needle assembly* 

20 

19. The unit of claim 18 further comprising an 
external gripping region at said portion of the plunger end of 
the body section/ said gripping region sized to allow the user 
to twist said pl\inger portion relative to the remainder of the 

25 body section so to break the flexible tether and permit the 
user to position the needle assembly at said safe position. 

20. The unit of claim 9 wherein the stem section has 
an outer end adapted to engage the piston when separated from 

30 the body section so to act as a plunger for the piston. 

21. A unitary molded set of the enclosure units of 
claims 9, 10, 11, 12, 16, 17, or 19, including frangible 
connections coupling adjacent ones of said enclosure units to 

35 one another. 
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AMENDED CLAIMS 

[received by the International Bureau on 8 January 1992 (08.01.92); 
original claims 2,5,6,8,10,13,20 and 21 cancelled; 
original claims 1.3,4.9,11 and 12 amended; 
other claims unchanged (4 pages)] 

1. A safety syringe comprising: 

a cartridge-needle unit of the type including a 
5 holXow barrel, having a plunger end and a needle end, a piston 
mounted within the barrel, and a needle assembly, including a 
needle, mounted to the needle end; 

a hollow enclosure unit sized for housing the 
cartridge-needle unit therein for movement between safe and use 
10 positions, said needle being fully within the enclosure unit in 
the safe position, said needle being substantially outside the 
enclosure unit in the use position, the enclosure unit 
comprising: 

a body section housing the barrel, the body section 
15 having a plunger end and a needle end; 

a stem section attached to the body section and 
housing the needle assembly; 

an end section attached to the body section to cover 
the plunger end of the barrel assembly; 
20 the stem section being separable from the body 

section and the end section being at least partially separable 

from the body section; and 

the stem section configured to drive the piston along 
the barrel after the end section has been at least partially 
25 separated from the body section to e3q?ose the plunger end of 

the barrel assembly; and 

means for locking the cartridge-needle unit within 

the enclosure unit at the safe position; and 

said loclcing means adapted to prevent relative 
30 movement between the needle assembly and the enclosure unit 
when at the safe position. 

2. The syringe of claim 1 wherein the means for 
locking the cartridge-needle unit further comprises means for 

35 engaging said needle assembly to prevent movement of the needle 
assembly past the plunger end of the body to a position outside 
the plunger end of the body when the cartridge-needle unit is 
at thei safe position. 
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3. The syringe of claim 1 wherein the body section 
includes an inwardly extending spring finger conf igxired to 
engage the needle assembly when the cartridge-needle unit is at 
the safe position, said spring finger positioned to engage said 
needle assembly after the needle is fully within the body 
section to restrict removal of the needle assembly from the 
plunger end of the body section to help prevent inadvertent 
needle sticks. 

4. The syringe, of claim 3 wherein the body section 
includes a second inwardly extending spring finger configured 
to engage the front shoulder when the cartridge needle unit is 
in the safe position to restrict movement of the needle 
assembly back through the needle end of the body section to 
help prevent inadvertent needle sticks. 

5. A hollow enclosure unit sized for housing a 
cartridge-needle unit therein, the cartridge-needle unit of the 
type including a hollow barrel, having a plunger end and a 
needle end, a piston mounted within the barrel, and a needle 
assembly, including a needle, mo\inted to the needle end, the 
enclosure unit comprising: 

a body section sized for housing the barrel, the body 
section having a plixnger end and a needle end; 

a stem section attached to the needle and of the body 
section and sized for housing the needle assembly; 

an end section attached to the body section and sized 
for covering the plunger end of the barrel assembly; 

the stem section being separable form the body 
section and the end section being at least partially separable ■ 
from the body section; 

the stem section configvired to drive the piston along 
the barrel after the end section has been at least partially 
separated from the body section to expose the plunger end of- 
the barrel assembly; and 

the body, stem section, and end section of the 
enclosure unit being molded as a single piece. 
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6. The vmit of claim 5 wherein the body and stea 
sections of the enclosure unit are molded as a single piece. 

7. The enclosiure unit of claim 5 wheredLn the end 
5 and body sections are connected by a hinge connection. 

8. The enclosure unit of claim 5 wherein the stem 
section is frangibly connected to the body section. 

10 9. The unit of claim 8 wherein a portion of the 

plimger end of the body section is secured to the barrel to 
prevent the cartridge-needle unit from passing through the 
needle end of the body section after the stem section has been 
removed from the body section. 

15 

10 . The unit of claim 9 wherein said portion of the 
plunger end of the body section is frangibly connected to the 
remainder of the body section to permit the cartridge-needle 
unit to be at least partially withdrawn from said remainder of 

20 the body section through the plunger end so to position the 
needle assembly at a safe position with the needle entirely 
within the body section. 

11. The unit of claim 10 further comprising means 
25 for secxiring the needle assembly at said safe position. 

12. The unit of claim 9 wherein said portion of the 
plxinger end of the body section is secured to the remainder of 
the body section by flexible teathers which permits said 

30 portion of the plunger end of the body section to move axially 
relative to said remainder of the body section to permit th& 
barrel to be moved axially towards the needle assembly. 

13. The unit of claim 12 wherein said portion of the 
35 plunger end of the body section is secured to the remainder of 

the body section by flexible teathers which permits said 
portion of the plimger end of the body section to move axially 
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relative to said remainder of the body section to permit the 
barrel to be moved axially towards the needle assembly. 

14. The unit of -claim 13 fvirther comprising an 
5 external gripping region at said portion of the plunger end of 
the body section, said gripping region sized to allow the user 
to twist said plunger portion relative to the remainder of the 
body section so to break the flexible tether and permit the 
user to position the needle assembly at said safe position. 



wo 93/02728 



PCT/US91/05613 



1/5 



r 




' 'in r.^i_3^'^® 

■ -42 



ft 



8 



50 
■48 




SUBSTITUTE SHEET 



wo 93/02728 



PCr/US91/05613 





FIG.4 



SUBSTITUTE SHEET 



wo 93/02728 



PCr/US91/05613 




FIG.7 



SUBSTITUTjE SHEET 



wo 93/02728 



PCr/US91/05613 



4/5 



-.12 



,28 



m 



i-!-r 




F1G.8 



'14. 

'18 

.50 




82- 



.14 



-18 
—50 



FIG.9 



!■' 'II 




8 

78 
20 



-14 



F1G.10 



SUBSTITUTE SHEET* 



wo 93/02728 



PCT/US91/0S613 



5/5 




# 

FIG.11 FIG.12 



SUBSTmiTE SHEET 



INTERNATIONAL SEARCH REPORT 



ln<efnat>onal Apohcatioo No. PCT/US91 /05613 



t. CLASSIFICATION OF SUBJECT MATTER (H several* classification svmools aooiv. indicate all) • 



^^ccaroi^^t^yijemauonai Patent Classification (IPC) or to Doin National Classification and IPC 

IPC(5): A61M 5/32 



i( FIELDS SEARCHED 



Minimum Oocumentalion Searched ' 



C ass.ftcat.on S*sie'" Classification Symoots 



u.s: 



604/192-199, 232, 23A, 263, 110 



Docuinentation Searched other than Minimum Documentation 
to the Extent that such Documents are Included in the Fields Searched > 



tll. DOCUMENTS CONSIDERED TO ■£ RELEVANT * 



Category ' 



Cttaiion oi Document. with indication, where aoproonate. of the relevant oatsages ^3 



Relevant to Claim No. o 



us, A 3,820,652 (THACKSTON) 28 June 1974 

(see figures band 13; abstract; column 1, 
lines 19-45; column 2, lines 58-68; coliiran 3, 
lines 30-55; and column 4, lines 18-28). 

US, A 4,932,945 (BRAGINETZ ET AL) 12 June 1990 

(see figures .2, 4 and 9 element (2d) -spring 
fingers ) . 

US, A 4,865,592 (RYCROFT) 12 September 1989 

(see figures 11-15, element (72) -frangible web) 

US, A 4,834,717 (HABER ET AL) 30 May 1989 

(see figures 3-4, elements (10) and (2)- 
detachable, frangible plunge). 

US, A 4,846,796 (CARRELL ET AL) 11 July 1989 

(see figures 4A, 4C, element C60)-letnered 
spring) 



1,2,5,9-13 and 
20 



3,4,6,7 

8,14-16,21 
7,14-16 

L7-19 



* Special categonei of cited documents: 

"A" document defining the general state of the art which la not 

considered to Oe of particular relevance 
"E" earlier document but published on or after the international 

filino date 

"t** document which may throw doubts on priority ciaimU) or 
which IS ctteo to establish the publication date of another 
citation or other special reason (as specified) 

"O" document refernng to an oral diadosura, uae. exhibition or 
other means 

"P"*^ document publithod prior to the international filing date but 
later than the priority date claimed 



•T'* later document published after the international filing date 
or prionty data and not in conflict with th« application but 
cited to underatand the pnnciole or theory undorlymg tho 
invention 

-X" document of particular relevance: the claimed invention 
cannot be considered novel or cannot be conaioerod to 
involve an inventive step 

"Y" document of particular relevance: the claimed Invention 
cannot be conaidered to inveivo an invenhve step when the 
document is combined with one or more other auch docu- 
ments, such combination being obvious to a peraon akiilea 
in the ait. 

**&** document member of the same patent family 



IV. CMTiriCATION 



Date of the Actual Completion of the Internationai Search 

29 OCTOBER 1991 



Date of Mailing of this Internetional Search fteport 

5 DEC 1991 



Intsrnational Searching Authority 



RO/US 




ture of Authonied OfReer 

CHALIN SMITH 




PorniPCimaiOtsKonaeneaQ (Rpr.ii<t7) 



LW 11/16/91 



International AoDlication No. 



PCTAJS91/05613 



III DOCUMENTS CONSIDERED TO BE RELEVANT (CONTINUED FROM THE SECOND SHEET) 



Caiegonr ' 



Citation of Document. wicn maication. wnere aooroonaie. ot the relevant oassages 



Relevant to Cfaim No 



Y =DS, A 4,790,822 (HAINiNG) 13 December 1988 

(see figures 5 & 6, element (105) -frangible 
stem; figures 4 & 5 showing needle assonbly 
retained in body of syringe assembly). 



14-16 



RmiPCtMMiO f aw nq 0lwi.it«) 



